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PROCESS FOR REDUCING TOTAL SULPHUR CONTENT IN GASES 
CONTAINING HYDROGEN SULPHIDE AND OTHER SULPHUR COMPONENTS 

The present invention relates to a process for 

reducing the total sulphur content of gases which contain 

hydrogen sulphide and other sulphur components, for 

instance off-gases of sulphur recovery processes, such as 

5 a Claus process. 

Gases containing substantial amounts of hydrogen 

sulphide (H2S) are suitably treated in a Claus sulphur 

recovery process. The acid feed gas to such Claus process 

usually contains more than 80 volume % of H2S, and often 

10 stems at least partially from hydrodesulphurisation 

processes. Hydrodesulphurisation processes are gas 
purification processes wherein industrial gases, such as 
refinery gas, natural gas or synthesis gas, are treated 
with hydrogen to reduce the level of sulphur constituents 

15 therein, yielding a H2S containing gas as by-product. As 

is commonly known in the art, in the Claus process H2S is 
first partially combusted to form sulphur dioxide (S62) 
in a thermal zone, after which most of the H2S left is 
reacted with SO2 in one or more subsequent catalytic 

20 zones to form elemental sulphur and water, Claus units 

can typically reach a sulphur recovery efficiency (i.e. 
sulphur yield in % by weight on the sulphur present in 
the acid feed gas) of between 94 and 96% by weight, which 
implies that the off-gas of a Claus unit still contains 

25 some H2S. Other components present in such Claus off-gas 

normally are sulphur dioxide, elemental sulphur, and 
minor quantities of carbonyl sulphide (COS) and carbon 
disulphide (CS2 ) ) (hereinafter collectively referred to 
as "other sulphur components", but without excluding any 

30 other sulphur compounds from this definition), hydrogen, 
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nitrogen, water vapour, carbon dioxide (CO2) and some 
carbon monoxide (CO) . This Claus off-gas, consequently, 
has to undergo a subsequent treatment in order to further 
reduce the total sulphur content. The present invention 
5 relates to an improved process for such a subsequent 

treatment. 

A known method for reducing the level of sulphur 
components in a Claus off-gas is disclosed in UK patent 
specification No. 1,356,289. According to this method the 

10 Claus off-gas is subjected to a catalytic reduction 

treatment at a temperature above 175 °C using a reducing 
gas comprising hydrogen and/or carbon monoxide, thereby 
converting the other sulphur components present into H2S, 
and subsequently removing the bulk of H2S by an absorp- 

15 tion treatment using a suitable H2S-selective absorption 

solvent. The catalyst used for reducing the Claus off-gas 
comprises a Group VI metal and/or a Group VIII metal 
supported on an inorganic oxide carrier and typically is 
a NiMo/alumina or a CoMo/alumina catalyst. After the 

20 absorption treatment, the absorption solvent containing 

the bulk of the H2S is regenerated. The desorbed H2S thus 
obtained is returned to the Claus sulphur recovery, 
whilst the regenerated solvent is re-used. The final off- 
gas from the absorption treatment contains only minor 

25 amounts of H2S and is released into the atmosphere, 

optionally after an incineration treatment for further 
reducing the H2S content by converting H2S into SO2. 
Nowadays, such incineration is almost always applied in 
view of more stringent air pollution and stench 

30 regulations. 

In the reduction stage of the known process the main 
reactions are the hydrogenation of CS2, SO2 and S x (x 
having a value of from 1 to 8) present in the Claus off- 
gas to form H2S and the hydrolysis of COS and CS2 to form 
35 H2S and CO2 . CO present in the reducing gas may suitably 
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react with water to form C0 2 and H 2 , but the CO present 
may also react with S0 2 , H 2 S and/or S x forming COS which 
obviously is undesired. Hydrogenation and hydrolysis, 
accordingly, take place in a single process step using a 
single catalyst. In commercial operation the temperature 
in the reduction stage typically is between 280 and 
330 °C. These high temperatures, namely, favour high 
rates of the hydrogenation reactions of S0 2 and S x , thus 
ensuring quantitative hydrogenation of S0 2 and S x . These 
high temperatures furthermore prevent the elemental 
sulphur from condensing and adsorbing onto the catalyst 
active surface, which would cause serious fouling and 
hence rapid deactivation of the catalyst. The Claus off- 
gas typically having a temperature in the range of from 
130 to 200 °C, has to be heated to the high temperature 
applied, which is normally attained by using an in-line 
burner. In such in-line burner part of the reducing gas 
may also be formed. 

A drawback of the .high temperature applied in the 
reduction stage is that the hydrolysis of COS into H 2 S 
and CO is favoured by lower temperatures. It would, 
accordingly, be advantageous if a lower temperature could 
be applied in the reduction stage, because in that case 
the COS present is more quantitatively hydrolysed into 
H 2 S, thus resulting in a lower COS content in the final 
product gas. At the same time, however, the lower 
temperature should not result in a decreased conversion 
of CS 2 , S0 2 and S x into H 2 S, whilst fouling of the 
catalyst due to sulphur condensation and adsorption 
should also be prevented as much as possible. An 
additional advantage of a lower reaction temperature 
would be that an expensive in-line burner for heating the 
feed gas to the required temperature could be dispensed 
with and, for instance, be replaced by a much less 
expensive heat exchanger. The absence of said in-line 
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burner would also imply that no fuel is needed anymore, 
whilst it would also be advantageous for reasons of 
process control. In existing units the in-line burner 
already present will not normally be replaced by a heat 
5 exchanger for cost reasons, but if it would be possible 

to apply a lower operating temperature in the reduction 
stage, fuel consumption of the in-line burner would be 
less resulting in reduced operating costs. Yet another 
advantage of a lower operating temperature is that 

10 effective integration with a Claus unit, particularly 

with a three stage Claus unit, would be possible. It will 
be understood that such integration is very beneficial 
from a process economics point of view. 

The problem of a high hydrogenation reaction tempera- 

15 ture on the one hand and the hydrolysis of COS being 

favoured by lower temperatures on the other hand was also 
recognised in John A Ray et al., Oil & Gas Journal, July 
14, 1986, pp. 54-57. In this article a two-step process 
for converting sulphur compounds present in an off-gas is 

20 disclosed comprising a first hydrogenation step using a 

CoMo/alumina catalyst and a second hydrolysis step for 
converting COS into H2S using a promoted Cr/alumina 
catalyst. The inlet temperature for the hydrogenation 
reactor is between about 300 and 350 °C, thus necessita- 

25 ting the use of an in-line burner for heating the off-gas 

feed, whilst the hydrolysis step is carried out at 
177 °C. Consequently, the effluent from the hydrogenation 
step is cooled prior to entering the hydrolysis reactor. 
In the article, however, there is also described a 

30 process configuration wherein a split loading of 

CoMo/alumina hydrogenation catalyst and promoted 
Cr/alumina hydrolysis catalyst in a volume ratio of 75/25 
is used, thus dispensing with the intermediate cooling 
step. The overall temperature applied in this con- 

35 figuration is 343 °C. A drawback of the split loading 
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configuration is that the beneficial effects of a low 
reaction temperature on the COS hydrolysis equilibrium no 
longer can be enjoyed. Furthermore, in both configura- 
tions disclosed an expensive in-line burner is required 
to attain the necessary high reaction temperature. 

The present invention aims to provide a process for 
reducing the total sulphur content of a hydrogen 
sulphide-containing gas, such as a Claus off-gas, which 
can be carried out at relatively low temperatures whilst 
at the same time effectively reducing the total sulphur 
content in the gas treated. It has been found that this 
can be realised by employing a process using a dedicated 
hydrogenation catalyst function based on an amorphous 
silica-alumina carrier and a dedicated hydrolysis 
catalyst function . 

Accordingly, the present invention relates to a 
process for reducing the total sulphur content of a gas 
containing hydrogen sulphide and other sulphur compo- 
nents, which process comprises: 

(a) contacting the gas with a reducing gas in the 
presence of a hydrogenation catalyst comprising at 
least one metal component selected from Groups VIB 
and VIII supported on a carrier comprising amorphous 
silica-alumina, 

(b) contacting at least part of the gas obtained from 
step (a) with a catalyst capable of catalysing the 
hydrolysis of carbonyl sulphide to form hydrogen 
sulphide, and 

(c) removing hydrogen sulphide from the gas obtained from 
step (b) , thus obtaining a product gas having a 
reduced total sulphur content. 

The expression "(total) sulphur content" as used 
throughout the present application refers to the content 
of all sulphur-containing compounds together present in a 
gas, unless specifically mentioned otherwise. 
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The carrier of the hydrogenation catalyst used in 
step (a) comprises amorphous silica-alumina. The 
amorphous silica-alumina used suitably has an alumina 
content in the range of from 5 to 75% by weight, 
5 preferably 10 to 60% by weight. In addition to the 

amorphous silica-alumina, the carrier may also suitably 
comprise a binder. Typical binder materials are inorganic 
oxides, such as silica and alumina, of which alumina is 
preferred for the purpose of the present invention. If 

10 present, the binder may be used in amounts varying from 

10 to 90% by weight, preferably 20 to 80% by weight, 
based on total weight of carrier. The total pore volume 
of the amorphous silica-alumina containing carrier 
suitably ranges from 0.3 to 1.5 ml/g (as determined by 

15 mercury intrusion porosimetry, ASTM D 4284-88), more 

preferably from 0.4 to 1.2 ml/g, whilst its surface area 
suitably is at least 150 m 2 /g, more suitably from 250 to 
600 m^/g. It will be understood that after incorporation 
of the catalytically active metals into the catalyst 

20 carrier, pore volume and surface area of the finished 

catalyst will be lower than those of the carrier per se. 

The metal component of the hydrogenation catalyst 
comprises at least one Group VIB metal component and/or 
at least one Group VIII metal component. The Group VIII 

25 metal component includes non-noble Group VIII metals like 

nickel (Ni) and cobalt (Co) as well as the noble Group 
VIII metals platinum (Pt) and palladium (Pd) . Suitable 
Group VIB metals, for instance, are molybdenum (Mo) and 
tungsten (W) . The hydrogenation catalyst, then, suitably 

30 comprises a combination of Mo and/or W as the Group VIB 

metal with Ni and/or Co as the Group VIII metal. Alter- 
natively, it may suitably comprise Pt and/or Pd as the 
Group VIII metal, optionally in combination with a Group 
VIB metal, such as W. Preferred metal components of the 

35 hydrogenation catalyst are those comprising Pt only or Pd 
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only and those comprising one of the combinations PtPd, 
NiW, NfiMo, CoMo and PdW. These metals may be present in 
elemental form, as oxide, as sulphide or as a combination 
of two or more of these forms. Normally, however, the 
non-noble metals are at least partially present in 
sulphided form, as in that form the metals have the 
highest resistance against the sulphur constituents 
present in the gas to be treated. The Group VIB metal 
component is suitably present in an amount of from 1 to 
35% by weight, preferably from 5 to 25% by weight, and a 
non-noble Group VIII metal component in an amount of from 
0.5 to 15% by weight, preferably from 1 to 10% by weight. 
If present, the amount of the noble Group VIII metals Pt 
and/or Pd suitably ranges from 0.1 to 10% by weight, more 
preferably from 0.2 to 6% by weight. All weight per- 
centages are indicating the amount of metal based on 
total weight of carrier. 

As a result of using a hydrogenation catalyst based 
on an amorphous silica-alumina carrier, the temperature 
at which the hydrogenation can be carried out can be 
lowered to a value within the range of from 150 to 
250 °C, more preferably 175 to 220 °C, thus making it 
possible to dispense with an in-line burner for heating 
the feed gas or, in case of existing installations, to 
reduce the amount of thermal energy to be provided by the 
in-line burner. The pressure in the hydrogenation step 
will normally range from 0.7 to 2 bar. The reducing gas 
used should at least contain hydrogen and/or carbon 
monoxide. In terms of reducing capacity, namely, carbon 
monoxide is equivalent to hydrogen, as it is able to form 
hydrogen in situ upon reaction with water according to 
the reaction equation: 

CO + H2O o CO2 + H2 
The reducing gas to be supplied should suitably at least 
provide the stoichiometric quantity of hydrogen and/or 
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carbon monoxide required to completely convert SO2 and S x 
present in the feed gas into H2S. Usually, however, 
between 1.2 and 2.0 times the stoichiometric quantity of 
hydrogen and/or carbon monoxide is supplied. Larger 
5 quantities may be supplied, but this is not practical for 

economic reasons mainly. Although the Claus off-gas 
already contains some hydrogen and carbon monoxide, 
additional hydrogen- and/or carbon monoxide-containing 
gas is normally supplied in order to ensure that indeed 

10 sufficient hydrogen and/or carbon monoxide is present for 

completely converting CS2, SO2 and S x present in the feed 
gas into H2S. A very suitable way to attain the 
additional supply is by sub-stoichiometric operation of 
an in-line burner, e.g. one operated in a preceding Claus 

15 unit, thereby forming hydrogen and carbon monoxide. 

In step (b) of the process according to the present 
invention hydrolysis takes place by contacting at least 
part of the. reduced or hydrogenated gas obtained from 
step (a) with a catalyst capable of catalysing the 

20 hydrolysis of COS to form H2S. This implies that no 

intermediate treatment, such as cooling, takes place 
between steps (a) and (b) . As the hydrolysis catalyst any 
catalyst which is known in the art to catalyse the 
hydrolysis of COS may be used. The hydrolysis catalyst 

25 should preferably not promote any reaction yielding COS, 

such as the sour gas shift reaction: 

H 2 S + CO O H 2 + COS 
It is known that particularly (Brflnstedt) basic hydroxyl 
groups, such as those present on inorganic oxides like 

30 alumina and titania, catalyse the COS hydrolysis 

reaction. Hence, non-promoted alumina, titania or 
mixtures thereof may suitably be applied as hydrolysis 
catalyst in step (b) of the present process. Optionally, 
basic compounds, such as cerium oxide (Ce02), zirconium 

35 oxide (Zr02) , alkali metal oxides (Na20, K2O) and/or 
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hydroxides (NaOH, KOH) and alkaline earth metal oxides 
(BaO, MgO, CaO) and/or hydroxides <Ba(OH) 2 , Mg(OH) 2 , 
Ca(OH)2) may be added. If present at all, such basic 
compounds suitably constitute from 0.1 to 20% by weight, 
5 preferably from 1 to 15% by weight, of the hydrolysis 

catalyst calculated as metal. For the purpose of the 
present invention a hydrolysis catalyst comprising 
alumina and Ce02 and a catalyst comprising potassium- 
doped titania (i.e. comprising titania and KOH and/or 

10 K 2 0) have been found particularly useful. The effluent 

gas from step (a) normally comprises sufficient water 
vapour, i.e. at least the required stoichiometric amount, 
for hydrolysing the COS and any CS 2 present. 

The catalysts used in steps (a) and (b) are suitably 

15 sulphided prior to operating the process according to the 

present invention. Such pre-sulphiding may be performed 
by methods known in the art, for instance according to 
the methods disclosed in European patent applications 
Nos. 181,254; 329,499; 448,435 and 564,317 and Inter- 

20 national patent applications Nos. WO 93/02793 and 

WO 94/25157. It is preferred in the process according to 
the present invention that the non-noble catalytically 
active metals are at least partly present in the catalyst 
as sulphides, so that the catalytically active metals 

25 have a high resistance against the sulphur constituents 

present in the gas to be treated. 

Reaction conditions in terms of temperature and 
pressure as applied in step (b) are within the same 
ranges as applied in the preceding step (a) and hence 

30 include operating temperatures of from 150 to 250 °C, 

more preferably 175 to 220 °C, and pressures in the range 
of from 0.7 to 2 bar. 

Steps (a) and (b) of the process according to the 
present invention can be carried out in several con- 

35 figurations. For instance, step (a) and step (b) may be 
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carried out in two separate reactors. Although this is a 
relatively expensive option, it provides optimal flexi- 
bility in terms of process control and therefore may be 
desirable to apply. Particularly, if an existing two 
5 reactor configuration is available for modification, this 

configuration may be very attractive. 

Steps (a) and (b) may also be carried out in a single 
reactor. It will be appreciated that from a cost perspec- 
tive this is very attractive. One very suitable single 

10 reactor configuration is a stacked bed consisting of a 

bed of hydrogenation catalyst and a bed of hydrolysis 
catalyst. In this stacked bed configuration the two beds 
are arranged in such manner that the feed gas is first 
passed through the bed of hydrogenation catalyst and 

15 subsequently through the bed of hydrolysis catalyst. The 

feed gas may pass through the reactor either in an upward 
or in a downward direction, whilst a side flow may also 
be applied. The volume ratio of hydrogenation catalyst 
bed to hydrolysis catalyst bed is predominantly deter- 

20 mined by the amount of sulphur constituents to be hydro- 

genated into H2S and the amount of COS to be hydrolysed. 
Generally, the volume ratio of hydrogenation catalyst bed 
to hydrolysis catalyst bed will be in the range of from 
50:50 to 95:5, preferably from 60:40 to 90:10. 

25 Another suitable single reactor configuration is a 

configuration, wherein the single reactor comprises at 
least one bed, preferably one bed, consisting of a 
mixture of hydrogenation catalyst particles and hydro- 
lysis catalyst particles. Such mixture may be a com- 

30 pletely random mixture of both catalysts, but also may be 

a mixture wherein the concentration of hydrogenation 
catalyst gradually decreases in the direction of the flow 
of feed gas. The sulphur-containing molecules present in 
the feed gas, which are to be hydrogenated to form H2S, 

35 will always meet a hydrogenation catalyst particle 
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somewhere in the catalyst bed, whilst any COS (and CS 2 ) 
molecule present in the feed gas or formed by reduction 
of CS2/ SO2 or S x with CO upon contact with the hydro- 
genation catalyst, will meet a hydrolysis catalyst 
5 particle. The volume ratio of hydrogenation catalyst 

particles to hydrolysis catalyst particles in a mixed 
catalyst bed will be in the range of from 50:50 to 99:1, 
preferably from 65:35 to 95:5, more preferably from 60:40 
to 90:10. A combination of stacked bed and mixed catalyst 

10 may also be applied. Such combination may, for instance, 

comprise in the direction of the flow of feed gas a bed 
of hydrogenation catalyst and a bed containing a mixture 
of hydrogenation catalyst and hydrolysis catalyst, optio- 
nally with a decreasing concentration of hydrogenation 

15 catalyst in the direction of the gas flow. Another 

suitable combination is a mixed bed, preferably with a 
decreasing concentration of hydrogenation catalyst in the 
direction of the gas flow, in combination with a bed of 
hydrolysis catalyst. For these combinations the same 

20 overall volume ratio of hydrogenation catalyst to 

hydrolysis catalyst applies. 

In stead of the physical blend of hydrogenation 
catalyst particles and hydrolysis catalyst particles as 
described above, the mixture of both catalysts may also 

25 be in the form of a single catalyst comprising both a 

hydrogenation function and a hydrolysis function. In this 
way molecules on a microscale will also meet the appro- 
priate catalyst function. In this configuration a bed of 
dedicated hydrolysis catalyst is suitably present 

30 downstream of the bed of the catalyst "mixture". Such 

catalyst combining the hydrogenation and hydrolysis 
function in a single catalyst particle is suitably 
prepared by co-extruding the dedicated hydrogenation 
catalyst based on the amorphous silica-alumina and a 

35 dedicated hydrolysis catalyst. 
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In certain cases it may be desired to contact the 
feed gas with a bed of hydrolysis catalyst prior to 
subjecting it to step (a) of the process according to the 
present invention. This may, for instance, conveniently 
5 be achieved by arranging a bed of hydrolysis catalyst 

upstream of the bed comprising the hydrogenation 
catalyst. Such preceding hydrolysis treatment may be 
particularly useful when the feed gas contains sub- 
stantial amounts (i.e. more than 500 ppmv) of CS2- Upon 

10 contact with a hydrogenation catalyst, namely, CS2 may 

react with hydrogen to form mercaptans, which are 
difficult to convert further into H2S. In view of the 
unpleasant odour of mercaptans and the fact that in a 
subsequent incineration treatment they contribute to the 

15 amount of SO2 released into the air, it is preferred to 

keep the level of mercaptans formed as low as possible. 
By first contacting the CS2~containing feed gas with a 
hydrolysis catalyst, CS2 is hydrolysed to form COS, which 
is readily further hydrolysed into H2S. In this way the 

20 CS2 content is strongly reduced prior to contact with the 

hydrogenation catalyst, so that any formation of mercap- 
tans is effectively prevented. In case of a single 
reactor configuration any preceding hydrolysis may 
suitably be effected by arranging a bed of hydrolysis 

25 catalyst, preferably the same catalyst as used in 

step (b) of the present process, upstream of the bed 
comprising the hydrogenation catalyst. In case of a 
stacked bed process this implies that the stacked bed is 
extended with a third bed upstream of the original two- 

30 bed arrangement. The volume of such possible initial 

hydrolysis catalyst bed relative to the subsequent 
catalyst beds is determined by the CS2 content of the 
feed gas, but will normally range from 1:99 to 30:70, 
preferably from 5:95 to 20:80. 



WO 98/07502 PCT/EP97/04756 

- 13 - 

Particles size of the catalyst particles to be used 
in the process according to the present invention may 
range within wide limits and are those commonly applied 
and commercially available. Suitable particle sizes, 
then, are diameters of from 0.5 mm to 15 mm, more 
suitably 1 to 5 mm. The catalyst particles may be used in 
any shape known in the art, such as spheres, wheels, 
tri-lobes and quadru-lobes , but may also be used in a 
crushed form. 

In step (c) of the process according to the present 
invention the H 2 S present in the effluent gas from 
step (b) is removed, thus obtaining a product gas having 
a reduced sulphur content. Removal of H 2 S from the sour 
gas obtained in step (b) can be achieved by various 
methods known in the art. Chemical absorption processes 
using liquid H 2 S-selective absorbents are widely used and 
very suitable for the purpose of the present invention. 
Frequently applied absorbents include aqueous solutions 
of alkanolamines, such as mono-ethanolamine, di- 
ethanolamine, di-isopropanolamine, and aqueous mixtures 
of di-isopropanolamine or methyldiethanolamine and 
sulfolane. Generally, such absorption treatment involves 
an absorption step, in which the H 2 S-containing gas is 
contacted with the liquid absorbent in an absorption 
column, and a regeneration step, in which the H 2 S is 
again removed from the absorbent. The desorbed H 2 S thus 
obtained is normally returned to the Claus sulphur 
recovery process, whilst the regenerated absorbent is re- 
cycled to the absorption column. The final off-gas from 
the absorption treatment is now often subjected to a 
thermal or catalytic incineration treatment for con- 
verting the minor amounts of H 2 S still present with 
oxygen into S0 2 , after which the incinerated gas is 
released into the air. 



WO 98/07502 



PCI7EP97/04756 



- 14 - 

Alternatively, step (c) may involve a method for 
removing H2S from the product gas obtained in step (b) by 
reacting the H2S with an aqueous solution of a polyvalent 
metal ion or chelate in a redox reaction to form 
5 elemental sulphur and a reduced state of the polyvalent 

metal ion or chelate, which in a subsequent regeneration 
step is converted back into the original polyvalent metal 
ion or chelate by reacting it with a suitable oxidising 
agent, such as oxygen. Iron is generally applied as the 

10 polyvalent metal, whilst suitable chelating agents 

include ethylenediamine tetraacetic acid (EDTA) and 
nitrilotriacetic acid (NTA) . Phosphate and thiosulphate 
ions, or precursors thereof, may be present in the 
initial redox mixture for increasing the size of the 

15 sulphur crystals formed. The elemental sulphur formed is 

recovered from the aqueous reaction mixture. Examples of 
such H2S removal processes are, for instance, disclosed 
in European Patent Applications Nos. 0,066,310; 
0,152,647; 0,186,235 and 0,215,505. 

20 As has been indicated hereinabove, it is an advantage 

of the process according to the present invention that 
effective integration with a Claus unit, particularly 
with a three stage Claus unit, is possible due to the 
lower operating temperature applied. Such integration 

25 could typically involve loading the last reactor in such 

a Claus unit with the hydrogenation catalyst and the 
hydrolysis catalyst used in steps (a) and (b) , 
respectively, of the present process. This is evidently 
very attractive from a process economics point of view. 

30 The invention is further illustrated by the following 

example without restricting the scope of the invention to 
this particular embodiment. 
Example 

A gas consisting of 500 ppmv {parts per million on a 
35 volume basis) COS, 750 ppmv S x , 10,000 ppmv H2S, 250 ppmv 
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CS2/ 2000 ppmv S0 2 , 25 vol% H 2 0, 10,000 ppmv H 2 and 
5000 ppmv CO was passed in an upward direction over a 
pre-sulphided stacked bed (total volume 625 ml) con- 
sisting of a bed of hydrogenation catalyst below a bed of 
5 hydrolysis catalyst in a volume ratio of 90:10. 

The hydrogenation catalyst used comprised 4.3% by 
weight of Ni and 13.0% by weight of Mo supported on an 
amorphous silica-alumina carrier having an alumina 
content of 55% by weight. The carrier had a total pore 
10 volume (Hg) of 0.82 ml/g and a surface area of 440 m 2 /g. 

The finished catalyst had a total pore volume (Hg) of 
0.64 ml/g and a surface area of 240 m 2 /g. 

The hydrolysis catalyst was a potassium-doped titania 
catalyst containing 2% by weight of KOH prior to pre- 
15 sulphiding. 

The particles of both catalysts used were crushed 
particles having a diameter between 0.5 and 1.0 mm. 

Process conditions involved a reactor temperature of 
210 °C, a pressure of 1.2 bar and a gaseous hourly space 
20 velocity of 1500 h" 1 . 

Composition of the reactor effluent (the "reduced 
gas") was determined with gas chromatography and infra- 
red spectroscopy. For the purpose of this determination a 
sample of the reduced gas was dried and analysed. Prior 
25 to drying the reduced gas had a water content of 

3.77 vol%. Results are indicated in Table I. 

After cooling, this reduced gas was subsequently 
treated in an absorber system using an aqueous mixture of 
methyldiethanolamine and sulfolane as the absorption 
30 solvent. Feed gas pressure was 1.05 bar and feed gas 

temperature was 29.5 °C. 

Composition of the product gas was determined with 
gas chromatography and infra-red spectroscopy. Results 
are indicated in Table I. 
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All amounts given in Table I are on the basis of dry 

gas . 



TABLE I Reduction of total sulphur content 



Component 


Feed gas 


Reduced gas 


Product gas 


COS (ppmv) 


667 


200 


199 


SO2 (ppmv) 


2,667 


25 




H2S (ppmv) 


13 


18,900 


528 


C0 2 (vol%) 


0 


0.3 


27.1 


S x (ppmv) 


1,000 






CS? (ppmv) 


333 







From Table I it can be seen that the sulphur 
constituents present in the feed are effectively 
5 converted into H2S, 97.2% of which is subsequently 

removed in the absorption step. Moreover, the reduction 
and hydrolysis reactions are carried out effectively at a 
temperature of 210 °C, which is substantially lower than 
the temperatures employed in the processes of the state 
10 of the art (280-350 °C) . 
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CLAIMS 

1. Process for reducing the total sulphur content of a 
gas containing hydrogen sulphide and other sulphur 
components, which process comprises: 

(a) contacting the gas with a reducing gas in the 
presence of a hydrogenation catalyst comprising at 
least one metal component selected from Groups VIB 
and VIII supported on a carrier comprising amorphous 
silica-alumina, 

(b) contacting at least part of the gas obtained from 
step (a) with a hydrolysis catalyst capable of 
catalysing the hydrolysis of carbonyl sulphide to 
form hydrogen sulphide, and 

(c) removing hydrogen sulphide from the gas obtained from 
step (b) , thus obtaining a product gas having a 
reduced total sulphur content. 

2. Process according to claim 1, wherein the amorphous 
silica-alumina has an alumina content in the range of 
from 5 to 75% by weight, preferably 10 to 60% by weight. 

3. Process according to claim 1 or 2, wherein the 
amorphous silica-alumina containing carrier has a total 
pore volume in the range of from 0.3 to 1.5 ml/g, 
preferably from 0.5 to 1.2 ml/g. 

4. Process according to any of claims 1 to 3, wherein 
the hydrogenation catalyst comprises a combination of 
molybdenum and/or tungsten as the Group VIB metal with 
nickel and/or cobalt as the Group VIII metal. 

5. Process according to any of claims 1 to 3, wherein 
the hydrogenation catalyst comprises platinum and/or 
palladium as the Group VIII metal. 

6. Process according to any of claims 1 to 5, wherein 
the hydrolysis catalyst used in step (b) is a catalyst 
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comprising Ce02 and alumina or is a catalyst comprising 
potassium-doped titania. 

7. Process according to any of claims 1 to 6, wherein 
step (a) and step (b) are carried out in a single 

5 reactor. 

8. Process according to claim 7, wherein the single 
reactor comprises a stacked bed consisting of a bed of 
hydrogenation catalyst and a bed of hydrolysis catalyst. 

9. Process according to claim 7, wherein the single 
10 reactor comprises at least one bed consisting of a 

mixture of hydrogenation catalyst and hydrolysis 
catalyst. 

10. Process according to any of the preceding claims, 
wherein the hydrogen sulphide-containing gas prior to 

15 step (a) is contacted with a hydrolysis catalyst. 
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